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1. llesu u 3212494 AU CIUILIHHBI

Henbto nucuurnasl «I[Iporpammuoe oOecrieueHrne U3MEPUTEIbHBIX MPOIIECCOBY
ABIISICTCS U3yUEHUE PUHIIUIIOB U TEXHOJIOTHI cOopa, 00paboTKH U nepenadu
U3MEpUTENBHON HHPOpMALMU, TPUHIIUIIOB pa3pabOTKU IPOrpaMMHOIO 00eCIeUeHUs IS
U3MEPUTENBHBIX CUCTEM Ha OCHOBE MHUKpoIpolieccopoB. K 3agauam uzyuenus
JUCHUIUIMHBI OTHOCSTCS: - 0030p MUPOBOTO OIBITA MOJXO/I0B K pa3pad0TKe BCTPOEHHOTO
IPOrpaMMHOTO 00eCIeUeHHUs JIJIs1 U3MEPUTENbHBIX CUCTEM - MOJIyYEHUE 3HAHUN B 00J1aCTH
IPUHIIMIIOB pa3pabOTKU IPOrpaMMHOTo obecrneueHus - GOpMHUPOBAHUE YMEHHI
pa3pabotku BcTpoeHHOro 10 as u3MepeHust pa3ianuHbIX BEIUMUNH, 00pabOTKH
MOJYYEHHBIX JIaHHBIX U Mepeada Ha CUCTEMbl OTOOPaKEHUS

Kparkoe conepxxanne JTuCHMILTHHBI

Coznanue 1 3aIyck rnepBoi mporpaMmbl sl MUKPOKOHTpoJuiepa. OCoOOEHHOCTH s3bIKa
C++ npu paspadotke [10 nms mukpokoHTposuiepa. Mukpokontposuiep STM32F411,
OCHOBHBIE XapaKTEPUCTUKHU U MOAyJIH. OnepallMOHHbIE CUCTEMBI PEAIbHOTO BPEMEHH.
[IprHLIMIIBI TOCTPOECHUS APXUTEKTYPBI.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: COBpeMEHHbBIE TEXHOJIOTHH cOopa,
00pabOTKHU U Mepeadl H3MEPUTEIbHOM
WH(OPMAITUH, B TOM YHUCIIE CETEBbIC; TPUHITUITHI
VYK-2 CriocobeH ornpeaensaTs KpyT 3a7a4 B paMKax [pa3paOOTKH MPOrpaMMHOTO 00eCTIeUeHUs TS
MOCTABJICHHOM LIEJIA ¥ BRIOMPATh ONTUMAJIBHBIE  [M3MEPHUTEIBHBIX CHCTEM Ha OCHOBE
CHOCOOBI UX PEIIEHHs], UCXO/IS U3 ACUCTBYIOIIUX [MUKPOIIPOLIECCOPOB
NPaBOBBIX HOPM, UMEIOIINUXCS PECYPCOB U 'YMmeeT: pa3pabareiBaTh BCTPOSHHOTO IIPOTPaMMHOE
OTpaHUYEHUH oOecriedeHne sl U3MEPEHUS PA3TUYHBIX BEJTUYMH;
00pabaThIBaTh MOJIYYCHHBIC TAHHBIC U ITEpeaBaTh
[pEe3yNbTaThl HA CUCTEMBI OTOOPAXKESHUS HITH
XpaHeHUsT HHGOPMAITUH

'YMeeT: UCTOoIb30BaTh MUPOBOM ONBIT MOJXOA0B K
pa3paboTKe BCTPOSHHOTO IPOrPaMMHOTO
obOecTieueHus 711 U3MEPUTEIBHBIX CHCTEM;
dbopMupoBaTH HOBBIE 3HAHMSI B OOJIACTH MPUHITUIIOB
pa3pabOTKH MTPOTPaAaMMHOTO 0OECTICUEHUS

YK-6 CriocoGeH ynpaBisiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEATM30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHHs
B TCUCHHUE BCEH )KU3HH

3. Mecro aucuuninHbl B ctpykrype OII BO

IlepeueHb npeANIECTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMUX AUCLUILINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
1.0.30 O06BEKTHO-OpUEHTHPOBAHHOE
[IPOrpaMMHUpPOBAHUE, 1.©.02.M7.03 HHTenneKTyaabHble N3MEPUTEIbHBIE
1.®.02.M7.01 Hudposbie u3MepuTEILHBIC CHUCTEMBI

YCTPOMCTBA




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.02.M7.01 LudpoBbie u3mMepuTeIbHBIE
YCTpPOWCTBA

3HaeT: MPUHIUIIBI TOCTPOCHUS HHU(POBBIX
N3MEPUTEIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM 3JIEMEHTHOM 0a3bl YMeEeT:
QHAJIM3UPOBATh U IPOrHO3UPOBATH PA3BUTHE
U3MEPUTENBHBIX YCTPOUCTB /Ui LU(POBOM
WHAYCTPHUH, aHAIU3UPOBATh METPOJIOTUUECKUE
XapaKTEPUCTUKHU LU(PPOBBIX U3MEPUTETBHBIX
KaHaj0B VIMeeT NpakTUYECKUM OIIBIT:
MPOEKTUPOBAHUS HU(PPOBBIX U3MEPUTEIBHBIX
YCTPOICTB Ha COBPEMEHHOI 37IeMEeHTHOI 0ase;
[IPOrpaMMHUPOBAHMS KOHTPOJIJIEPOB IS ONpOCa

U(PPOBBIX CEHCOPOB

4. O0béM 1 BUABI y4eOHO# padoThI

OO0uas TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboThI

Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
4
OO61mas Tpya0EMKOCTh AUCIIUTLITMHBI 144 144
Ayoumopmvie 3aHAmMUA: 64 64
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIBI 37 37
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHsie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,75 71,75
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUH
Brinonsenne MHAMBUAYAIbHBIX IPAKTUYECKUX 3a0aHUN 41,5 41.5
[ToaroroBka npe3eHTanui 20,25 20.25
IToaroroBka k qudQepeHMpPOoBaHHOMY 3a4ETy 10 10
KoHCynbranuu 1 npoMeKyTouHasi aTTecTaluus 8,25 8,25
Bux konTposs (3adet, qud.3adueT, IK3aMeH ) - nud.3auer

5. ConepkaHue TUCHMIIIMHBI

Ne
paznerna

O6beM ayIUTOPHBIX 3aHITUN O

HaunmeHnoBanue pa3nenoB AUCIUTUTMHBI BHIAM B yacax

Bcero JI I13 JIP

1 Co3znanue U 3aIycK NepBOi MPOrpamMMbl JJis

MUKPOKOHTPOJLIIEPA

8 6 2 0

2 |Ocobennoctu si3pika C++ npu pazpadotke 110 mms 12 8 4 0




MUKpPOKOHTpOJLIIEpa

Muxkpoxontposnep STM32F411, ocHoBHbIE
XapaKTEPUCTUKU U MOJTYJIN

16 10 6

OnepanoHHbIE CUCTEMBI PEAJIbHOTO BPEMEHU 12 6 6

5 |[IpuHUHUIBI TOCTPOEHUS APXUTEKTYPbI 16 2 14

5.1. Jlekuun

Ne Ne
NeKIUupasaena

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

0630p MupoBoro ormelta pazpadorku [10 a1 U3MEpPUTEIBHBIX YCTPOHCTB Ha
pumepe Komnannu Merpan

Cpena pa3paboTku mporpamm Jjisi MUKpOKOHTpoJuiepa CocTaB HHTETPAIIHOHHOM
cpenbl pazpabotkn IAR Workbench Ilporecc coznanus ncronasemMoro oopasa
Tpancisnus koga KomnoHoBKa koja 3amyck 1 0Ti1a/ika 3amyck MporpaMMHOTO
oOecrneuenusa Muunmanuzanus creka MHumanusanys nepeMeHHbIX B HyJIEBbIE
3HaueHMs MHUIIMau3aIus nepeMeHHbix 3amyck ¢ynkiun main() [Ipenmyinectsa
[IAR Embedded Workbench

3amyck nporpammHoro obecnieuenust daitn cstartup.cpp [Iporpamma na C++
Cosznanue C++ npoexra u paborta B IAR Workbench Bribop MukpoxoHTposiepa
3amycK B peKUME OTJIAJIKM 3aITyCK MPOEKTa B PEKUM CUMYJISIINN B16op
BHYTpPHCXEMHOTO oTiiaguuka CTpykrypa npoekra Jlobasnenue ¢aiina
(cstartup.cpp) B mpoekt HauanpHas cTpykTypa npoekTa JJocTym Kk mamnke npoekra
CrtpykTypa nanku npoekra Mi3sMeHeHne cTpyKTypsl Ipoekta OuHanbHas
cTpykTypa npoekta OKoHYaTelIbHasi HACTPOWKa MPOEKTA

Opranu3zanys NaMsITH ApXUTEKTYP MUKPOIIPOLIECCOPOB APXUTEKTYpa
donHeiimana ["apBapzackas apxutekrypa Hactpoiika o6mactu namMsatu B
koMIoBIIMKe OObEKTHBIN (ailsl 1 cerMeHThl ATpUOYThI CETMEHTOB
[Ipenonpenenenubie umeHa cermeHTOB B IAR Workbench ®aiin nactpoiiku
kommoHoBIKKa Hactpolika cteka Crek [IpaBuiia 3aganus pasmepa creka
'YcraHoBKa pazMepa creka KoHTpons 3a pasmep crexkoM J[ocTyn K JaHHBIM 110
aHaM3y pasmepy cteka Kyuya Onpenenenue pasmepa Kyuu

Tuns! nanHbIX Berpoennbie Tunbl MoaugukaTopsl THIIOB JaHHBIX Pazmeps! THIIOB
nanHbIx [lonb3oBarensckue Tunsl [lcenonnmsl THnoB HesBHoe npeobpa3zoBaHue
TUTIOB SIBHOE TpeoOpa3zoBaHue TUTIOB static_cast reinterpret cast

Opranuzanus [Tamstu mukpokontpoiepa CortexM4 [1aMaTh 17151 pacoIoKeHUs
naHHbIX [TamsTe nmon dyHkmu(koMaHbl) Ykazatenu Bastue agpeca u
pa3bIMEHOBaHuE ykaszarens. Onepanuu HajJ ykazarensiMu CioxeHue ykazaTesen
KoHcTaHTHBIN yKka3aresb U yKa3zaresb Ha KoHCTaHTy Ccblika Peructp Peructpsl
oO1ero Ha3HaueHus: OnepaTUBHBIE perucTphl BecrioMorarenbHble perucTphbl
CrniennanbHble perucTpbl Peructp crnenuanpHoro HazHaueHus [Ipumep perucrpa
CIIeUANIbHOTO Ha3HaueHus J[oCcTym K perucTpy crenuaibHoro Ha3Hauenust Pabora
¢ peructpamu nepudepuu uepes odeptky Ha C++ HekoTopbie MOMEHTHI TIpU
pabote ¢ 06epTkoit C++ It perucTpoB

Cornamenue 06 Bei3oBax O0bsBienue ¢pynkimn Kommonoska C u C++ koma Bxon
B (pynkmmro Berxon u3 ¢pynkimu Oneparopsl ApudMeTHIecKue onepaTopbl
Jlornueckue oneparopsl [1o6uTOBBIE OIIEPATOPHI

XapaKTepUCTUKU MUKPOKOHTpoJLIEpa, bilok 1uarpaMma MUKpOKOHTPOJLIEDA,
JlononHuTEebHBIE 0COOEHHOCTH MUKPOKOHTpoJUIiepa, CuctemMa TaKTUPOBAHUS
Monyinb TakTupoBanus. PaszoBas noactporika yactorsl PLL JlononHuTenbHbIe
reHEePAaTOpPbl TAKTOBOM 4acToThl Peructp ynpasnenus gactoroil. Peructp
yrpaBiieHus 4acToToil. Peructp konpurypamum yactorsl. Beibop ncrounuka

Peructp xondurypamuu yactotsl. Jlenurenn AITOpUTM HACTPOHUKH YaCTOTHI




OCHOBHBIE XapaKTePUCTUKHU, Pa3nudnbie pesxumbl paboTsl mopToB, Lnpposoii
pexuM, [ludporoii Beixoa, Lludposoit Bxox, Peructpsr moproB obmiero
Ha3zHaueHus PaboTa ¢ mopraMu B pexkxuMe 00IIero Ha3HaueHUs

10

ACHHXPOHHBIN crioco6 nepeaaun AaHHBIX CHHXPOHHBI CIIOCO0 Mepegayy JaHHbIX
U IPUEMHUK paboTaroT CHHXPOHHO, B TakT. AcuHXpoHHbIN uHTepderic UART
Monyne UART B MuxkpokonTposuiepa STM32F411

11

OpHa U3 OCHOBHBIX 331a4 TaMEPOB B MUKPOKOHTPOJUIEpaX 3TO OTCYUTHIBATD
TOYHBIE UHTEPBAJIBI BpeMeHU. Ho, MOMUMO 3TOro TaliMepsl MOT'YT HCIIOJIb30BAThHCS
111 ©U3MEPEHUS YaCTOThI, Iepuo1oB, renepannu [I1MMa u nepeMeHHbIX CUTHAJIOB
pa3innuHoil popmbl. CuctemMHbId Taiimep Pernctpel cuctemMHoro Taiimepa
AJNropuT™ paboThl ¢ cucTeMHbIM TaitMepoM Taiimepst TIM2 u TIMS, ocHOBHBIE
ocobenHoctu Peructpel TaiimepoB TIM2 u TIMS Taiimepst TIM2 u TIMS
HauasbHast 3amyck Taitmepsl TIM2 u TIMS pexum cuera 10 3HaYCHUS

12

OcHoBHbIe XapakTepuctuka ALIIl, TounocTh, HEMMHEHHOCTD, pa3pelieHue,
olMOKa KBaHTOBAaHHUS, YacToTa quckpetusanuu. Tunst ALIT ATITT
MukpokoHTposuiepa STM32F411 Ocobennoctu ALl MmukpokoHTpOIIepa
STM32F411 Pexxum onuHOYHOTO IpeoOpa3oBanus PexxnM ckaHUpOBaHUS
Peructpsl

13

[IpepriBanme, BUIBI IPEPHIBAHUMN, TA0IMIIa BEKTOPOB MPEPhIBAHUIN

14

Onucanane OCPB FreeRtos O6eprtka nan FreeRtos

15

[TprMuTHBBI CUHXpOHU3auK otokoB. Ouepenu, CoobiTusi, MailBox, MproTekchbl

16

[V N e

O6BexTHO -OpHeHTHpOoBaHHOE MTporpammupoBHue [lomumopdusm, MHkancynsms,
Hacnenosanne UML Horamus

N NN

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uimn KpaTKOC COACPIKAHUC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

SHAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. llens paGoTsr:
03HAKOMUTHCS C OTIAAOYHBIMH IJIATAMH U HHCTPYMEHTaMH pa3paboTKu AJis
MukpokoHTposuiepa STM32F411RE. Coznats npocTteiinyto mporpammy.

Coszmanvie MpocTenIeit mporpaMmbl JJTsE U3MEpEeHsI HanpsbkeHus. Llenb paboThr:
03HAKOMUTHCS € MOAX0I0M K pazpabotke 10 115 u3MepuTenbHOro yCTponucTBa U
ocobeHHOCTsIMH C++, ONIIUAMU KOMIWISITOPA, HACTPOMUKOM Ky4uHd, CTEKA.

W3mepenue HanpspkeHus L{enb paboThl: 03HAKOMUTECS IPUHITATIOM U3MEPEHUS
aHAJIOTOBBIX CHTHAJIOB M TIpeo0pa30BaHus X B U(POBOI BUJI, U BHIBOJ Uepe3
ACUHXPOHHBIN HHTEPEIiC.

Pa3paboTka MHOTOIIOTOYHOTO MPUIIOKEHUS AJI1 MUKPOKOHTposuiepa Llemas paboTsr:
03HAKOMHTHCS € TI0X010M pa3padoTku [1O 115 m3MepUTETHLHOTO YCTPOMCTBA C
ncnonb3zoBanue RTOS.

Coznanne apxutektypbl [10 U3MepUTENBHOTO YCTPOHUCTBA C UCIIONB30BaHUE
RTOS, OOII,, UML Ilenp pa®oThl: 03HAKOMUTHCSA € MOIXO0A0M K pa3paboTke
apxuTeKTypsl [10 A1 u3MEepUTENHFHOTO YCTPOICTBA ¢ UCTIOIB30BaHUE HOTAIIMH
UML, SOLID noaxona k pa3paboTKe apXUTEKTYpPHI.

Pa3paboTka neTaabHOM apXUTEKTYPhI A1 U3MEPUTENIBHOTO ycTpoiicTBa Llens
PaboThI: 03HAKOMHTHCS C NMOAX0A0M K pazpabotke I10 n3mepurensHoro
YCTpOMCTBA U IIEpEX0A0M 00 001Iero aAu3aiiHa K geraabHoMy nuzainy 110.

Pa3paboTka koia 1o JAeTaabHON apXUTEKType I H3MEPUTEIHHOTO YCTPOMCTBA.
L{es1b paboThI: 03HAKOMUTBCS C MIPUHIIUIIOM [1€PEBOJIA 1€TAIBHON apXUTEKTYpHI B
KOJI.

5.3. JIaboparopHbie padoThI




He npenycMoTpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

Mosix CPC Criucok auTepartypsl (¢ yKa3aHHeM pasZelioB, TIIaB, Cemectp K;)(J:_
CTpaHUIl) / CCBUIKA Ha PECypC OB
E;;‘;‘fy‘;ﬁ}m [Ock. ., 2], ¢. 59-67, ¢. 5-25, ctp. 79-92 [Oc. wt, 31| 4 |, 5
. c. 10-86 [domn.nutro, 4], c. 10-60 ’

MPAaKTUYCCKUX 3aaHUH
Jlekimu, crieruuKay MUKPOKOHTPOJLIEpa:

MoAroTosKa npeseHTayii https://www.st.com/resource/en/reference_manual/rm0394 4 boos
-stm3214 1 xxx42xxx43xxx44xxx45xxx46x%xX-advanced- ’
armbased-32bit-mcus-stmicroelectronics.pdf

[ToaroroBka k [OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59-67, c. 5-25,

nudepeHIpoBaHHOMY ctp. 79-92 [OcH. nut., 3], c. 10-86 [don.mt0, 4], c. 10- 4 10

3a4eTy 60

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMNS

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIUXCSl.

6.1. KonTpoabubie meponpusitus (KM)

Ha3Banue Yuu-
Ne | Ce- Bun Makc.
KOHTpPOJIBHOTO (Bec [Nopsimok HauMcneHus 6aIOB|THIBA-
KM|mectp| koHTpOIIS 6amn
MEPOIPHUATHS ercs B [TA

Texyuuii
KOHTPOJIb

Murtanrect 1 | 2 5

MUHUTECT NPOBOAUTCS B
HayvaJie CIeAyIOIIero
JIEKIIMOHHOTIO 3aHATHS. TecT
COJEP>KUT 5 BOIIPOCOB, 3a
KaK]IbII 13 KOTOPBIX MOYKHO
MOJTYYUTh MakcuMyMm 1 Gai.

BOIIPOC, €CJIM OTBET 3a4eT
[MOJTHOCTBIO BEpHBIH, 0
OaoB - nHade. OreHka
CTYJIEHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KaXK[IbIi BOIIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

Crynent nonydaet 1 6amn 3a |muddepeHnupoBaHHbII

Texkymmii
KOHTPOJIb

Munurect 2 2 5

MUHUTECT IPOBOAUTCS B
HayaJle CJIEAYIOIIEro
JIEKLIMOHHOTO 3aHATHS. TecT
COJIEP>KUT 5 BOIIPOCOB, 3a

[OJTy4YNUTh MakCUMyM | Oas. [3ader
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIU OTBET
[OJTHOCTBIO BepHBIH, 0
0au10B - nHaye. O1eHka

KaX/IbIif N3 KOTOPBIX MOXHO (MU depeHIMpOBaHHBIN




CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymnii
KOHTPOJIb

Munurecrt 3

MUHHATECT MPOBOJNUTCSA B
HayaJle CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTYYUTh MakcuMyMm 1 Ga.
Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amioB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIPOBAHHBIH]
3a4eT

Texkymmii
KOHTPOJIb

Munutect 4

MUHHUTECT IPOBOUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YNUTh MaKCUMyM | Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nuHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmsi, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 5

MUHHTECT IPOBOJNUTCS B
Hayaje CIEAyIOUIEro
JICKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIi1 N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Ga.
Crynent nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - uHavye. O1eHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBII
3ayer

Texyuuii
KOHTPOJIb

Munurect 6

MUHUTECT NPOBOAUTCS B
HayaJje CIeAyIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
[OJIy4YNUTh 5 MAaKCUMyM 1
6amwt. CtyaeHT nmonyyaer |
0aJiT 3a BOMPOC, €CITU OTBET
[MOJTHOCTHIO BEpHBIH, 0
OasioB - nHadye. OleHka

nudGepeHpoBaHHbII
3a4eT




CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymnii
KOHTPOJIb

Munurect 7

MUHHATECT MPOBOJNUTCSA B
HayaJle CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTYYUTh MakcuMyMm 1 Ga.
Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amioB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIPOBAHHBIH]
3a4eT

Texkymmii
KOHTPOJIb

Munutect &8

MUHHUTECT IPOBOUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YNUTh MaKCUMyM | Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nuHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmsi, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 9

MUHHTECT IPOBOJNUTCS B
Hayaje CIEAyIOUIEro
JICKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIi1 N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Ga.
Crynent nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - uHavye. O1eHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBII
3ayer

10

Texyuuii
KOHTPOJIb

Munurect 10

MUHUTECT NPOBOAUTCS B
HayaJje CIeAyIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
[OJIy4YNUTh 5 MAaKCUMyM 1
6amwt. CtyaeHT nmonyyaer |
0aJiT 3a BOMPOC, €CITU OTBET
[MOJTHOCTHIO BEpHBIH, 0
OasioB - nHadye. OleHka

nudGepeHpoBaHHbII
3a4eT




CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

11

Texymnii
KOHTPOJIb

Muumurecrt 11

MUHHATECT MPOBOJNUTCSA B
HayaJle CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTYYUTh MakcuMyMm 1 Ga.
Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amioB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIPOBAHHBIH]
3a4eT

12

Texymui
KOHTPOJIb

Munurect 12

MUHHUTECT IPOBOUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUs. Tect
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YNUTh MaKCUMyM | Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nuHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmsi, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIIMPOBaHHBIN
3ager

13

Texymmii
KOHTPOJIb

Munwurecrt 13

MUHHTECT IPOBOJNUTCS B
Hayaje CIEAyIOUIEro
JICKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIi1 N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Ga.
Crynent nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - uHavye. O1eHka
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBII
3ayer

14

Texyuuii
KOHTPOJIb

Munurecr 14

MUHUTECT NPOBOAUTCS B
HayaJje CIeAyIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJIy4YNUTh MaKCUMyM | Ga.
Crynent nonydaet 1 6amn 3a
BOIIPOC, €CJIM OTBET
[MOJTHOCTHIO BEpHBIH, 0

Oasu10B - nHaue. OueHKa

nudGepeHpoBaHHbII
3a4eT




CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

15

Texymnii
KOHTPOJIb

Muuwurecrt 15

MUHHATECT MPOBOJNUTCSA B
HayaJle CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl M3 KOTOPBIX MOYHO
MOJTYYUTh MakcuMyMm 1 Ga.
Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJIM OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amioB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIPOBAHHBIH]
3a4eT

16

Texymmii
KOHTPOJIb

[IpakTHueckoe
3aganue 1

10

5 6amioB: BrimonHeHue
[paKTHYeCKON paboThl Oe3
OLIMOOK, MPaBUILHOE
ogopmileHHE OTYEeTA.

4 Ganna: BeimoiHeHnue
[IPaKTUYECKON paboTHI €
HEOOJIBIIIMMHU HEeJI0YeTaMH,
MpaBUILHOE OPOpPMIICHUE
oTYerTa.

3 6anna: BemonHenue
[PaKTUYEeCKOIl paboThI ¢
HEOOJIBIITIMU HEJJOYETAMMU,
€CTh HEJI0UeTHI B
oOopMIIEHUH OTYEeTA.

2 Gasna: BeimoiaHeHnue
[IPaKTUYECKON paboTHI €
olIMOKaMu, €CTh HeJIOYETHI B
o opMIIEHUH OTYEeTA.

1 6amn: Bemonuenue
[IPaKTUYECKON paboTHI €
olnOKaMu, HENPaBUIbHOE
ogopmileHHE OTYeTA.

0 6amn: [IpakTuyeckas
paboTa He BHIIIOJIHEHA.

¢ depeHIIMPOBaHHbBIN
3a4er

17

Texymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 2

10

5 6annoB: BeimonHeHue
MMpaKTUYECKON paboThI Oe3
OLLIMOOK, ITPaBHIILHOE
odopMIIeHHE OTUYETA.

4 Oama: BeimonHeHue
MPaKTUYECKON pabOTHI ¢
HEeOOIBITUMH HETOUETAMH,
MpaBUIILHOE OPOpMIICHUE
oTueTa.

3 0aita: Bemonaenue
[IPaKTUYECKON paboTHI €
HEeOOJIBIITUMH HEJI0YETaMH,
€CTh HEJIOUETHI B

odopmIileHnH OTYeTa.

i epeHITMPOBaHHBIN
3ayer




2 Oasuta: BermonHeHue
MPaKTUYECKON PabOTHI ¢
OIIMOKAaMH, €CTh HEIOYETEI B
0OpMJICHUH OTUETA.

1 6amn: BeimonHeHue
MPaKTUYECKON PabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

0 6amn: [IpakTuyeckas
paboTa HE BHITIOJIHECHA.

18

Texkymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 3

10

5 6aioB: BeimonHeHne
MPaKTUYEeCKOi paboThl 6e3
OLIMOOK, MTPaBHUIIbLHOE
odopmIiieHre OTYeTA.

4 Oarta: BeimonHeHnue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIMMU HEJJOYETAMMU,
MpaBmIbHOE OopmiieHuE
oTYera.

3 Ganna: BemonHeHue
[paKTHUECKON paboThI €
HEOOIBIIUMHU HEI0UETaMH,
€CTh HEJIOYETHI B

o opMIIEeHHH OTYeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢
OIIMOKaMU, €CTh HEJOUYCTHI B
o opMIIEHHH OTYeTA.

1 6amn: Bemonnenue
MPAKTUIECKON paboTHI ¢
olnOKamMu, HEMTPaBUIIbHOE
odopmiieHre OTYeTA.

0 6amn: [IpakTdeckas
paboTa He BBITIOTHEHA.

Qg epeHIIMPOBaHHBIN
3ager

19

Texymui
KOHTPOJIb

IIpakTuueckoe
3ajnanue 4

10

5 6amioB: BeimonHeHnue
[paKTHUECKOl paboThl Oe3
OLIMOOK, MPaBUIBHOE
odopmileHne OTYeTA.

4 Ganna: BeimoiHeHnue
[IPaKTUYECKON paboTHI €
HEOOJIBIIIMMHU HEeJI0YEeTaMH,
MpaBUILHOE OPOpPMIICHUE
oTYerTa.

3 6anna: BemonHenue
[PaKTUYEeCKOIl paboThI ¢
HEOOJIBIITIMU HEJIOYETAMMU,
€CTh HEJI0UeTHI B
oopMIIEHUH OTYEeTA.

2 Ganna: BeimoiHeHnue
[IPaKTUYECKON paboTHI €
olIMOKaMu, €CTh HeJI0YETHI B
oOopMIIEHUH OTYEeTA.

1 6amn: Bemonuenue
[IPaKTUUECKON paboTHI €
olnOKaMu, HEMPaBUIbHOE

odopMIIeHHE OTUETA.

Qg pepeHIIMPOBaHHBIN
3ager




0 6amn: [IpakTuyeckas
[paboTa HE BHITIOJIHECHA.

20

Texkymmii
KOHTPOJIb

IIpakTueckoe
3agaHue 5

10

5 6amioB: BeimonHeHne
MpaKTU4YeCcKoil paboThl 6e3
OLIMOOK, MTPaBHIIbLHOE
odopmIiieHre OTYeTa.

4 Oarta: BeimonHeHue
MPAKTUIECKON paboTHI ¢
HEOOJIBIIIMU HEJOYETAMMU,
MpaBMIbHOE OopmIiieHUE
oTYeTa.

3 Ganna: BemonHeHue
[PaKTHUECKON paboThI €
HEOOIBIIUMHU HEI0UETaMH,
€CTh HEJIOYETHI B

o opMIIEHUH OTYeTA.

2 Oasuta: BeimonHenue
MPAKTUIECKON paboTHI ¢

o opMIIEHUH OTYeTA.

1 6amn: Bemonnenue
MPAKTUIECKON paboTHI ¢
oImMrOKaMH, HETIPABHIILHOE
odopmIiieHre OTYeTA.

0 6amn: [IpakTdeckas
paboTa He BBITIOTHEHA.

OIINOKAMH, €CTh HEIOUETHI B

Qg pepeHIIMPOBaHHBIN
3ager

21

Texymmii
KOHTPOJIb

[IpakTHueckoe
3aganue 6

10

5 6annoB: Beimonnenue
[paKTUYECKON paboThl Oe3
OLIMOOK, MPaBUIILHOE
odopmileHHE OTYeTA.

4 Ganna: BeimonaHeHnue
[IPaKTUYECKON paboTHI €
HEOOJIBIIIMMHY HEeJI0YeTaMH,
MpaBUILHOE OPOpPMIICHUE
oTYeTa.

3 6anna: BemonHenue
[IPaKTUYECKOIl paboThI ¢
HEOOJIBIITIMY HEJIOYETAMMU,
€CTh HEJI0UeTHI B
oopMIIEHUH OTYEeTA.

2 Ganna: BeimoiHeHnue
[IPaKTUUECKON paboTHI €

0(pOpMIICHUU OTYETA.

1 6ann: BeimonHenue
[IPaKTUYECKON paboTHI €
oIMOKaMu, HEMTPaBUIILHOE
odopMIIeHHE OTUETA.

0 6amn: [TpakTrueckas
[paboTa HE BBITIOJIHEHA.

OIJ_II/I6K3.MI/I, €CTh HCAOUYCTEI B

nudpepeHIpoBaHHbIN
3a4eT

22

Texymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 7

10

5 6amioB: BeinmonHeHnue
MMpaKTUYECKON paboThI Oe3
OLLIMOOK, ITPaBHIILHOE
odopmileHne OTYeTa.

4 Oata: BeinonHeHue

[IPAKTHUECKON paboThI ¢

¢ hepeHIIMPOBAHHBIT
3aueT




HEOOIBIIUMHY HET0UETaMH,
MpaBUIILHOE OPOpMIICHUE
oT4eTa.

3 Ganna: BemmonHenue
[PaKTUYECKOIl paboThI ¢
HEOOJIBIIIMMY HEJTOYETaMH,
€CTh HEJIOUETHI B
0OpMJICHUH OTYETA.

2 Oata: BermonHeHue
MPaKTUYECKON PabOTHI ¢
OIIMOKAMH, €CTh HEIOYETEI B
0oOpMIICHUH OTYETA.

1 6amn: BeimonmHeHue
MPaKTUYECKON PabOTHI ¢
omnOKaMu, HEMPaBUIbHOE
odopMIIeHHE OTUYETA.

0 6amn: [IpakTuyeckas
[paboTa HE BBITIOJIHECHA.

ITpome-
JKyTOYHAas
arrecTauus

23| 4

Meponpusrue
IIPOMEKYTOYHOU
aTTecTaluu
(KoMIIBIOTEpHOE
TECTUPOBAHUE)

[IpomexyTouHast aTTeCTalUS
BKJIIOYAE€T KOMIIBIOTEPHOE
TeCTUpOBaHUE. TeCcT COCTOUT
n3 20 ciayyaiiHbIX
[PaBHOIIEHHBIX BOIIPOCOB,
[MO3BOJISIOLUX OLIEHUTD
c(hopMUPOBAHHOCTH
KoMmIieTeHIMK. Ha oTBeTsI
oTBOAMTCS 1 Tac.

Crynent nomyyaet 1 6ai 3a
BOIPOC, €CJIM OTBET
[MOJIHOCTBIO BEPHBIi,
0aJIIoB - UHAYe.

nudpepeHITpoBaHHbII

24| 4 bonyc

ITocemaemocTs

bael HaYUCISAIOTCS Ha
MOCJIeTHEM 3a 3aHATHH I10
NMCIUIUIMHE KaK MPOLEHT
JIEKIIUOHHBIX U
[MPAaKTUYECKUX 3aHITUH,
KOTOpbIE

[MOCETUJI CTYACHT.
MakcuMalIlbHO BO3MOXKHAs

senunHa 100%.

nudepeHpoBaHHbII

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomexxyTouHOM Kpurepun
IIpouenypa nposenenus
aTTecTalliu OLICHUBAHU
Ha 3aueTte mpoucxoaut orieHNBaHUE YI€OHOU e TETHHOCTH
00yYaronuxcs Mo AUCIUILTUHE Ha OCHOBE MOJYYEHHBIX
o OIIEHOK 32 KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUSTHUS B cooTBeTCcTBHM C
Qg depeHITMPOBaHHBIT .
saueT TEKYIIETO KOHTPOJIA U IIPOMEKYTOUYHON aTTECTALIH. . 2.5, 2.6
KoHnTponbsHOE MeponpusiTie NpoMeKyTOUHOU artectauun  ([looxxenus

MMPOBOAUTCA BO BpECM4 3a4€Ta B BUAC KOMIILIOTCPHOTO
TECTUPOBAHUSA U ABJIACTCA 00513aTeILHBIM.

6.3. OueHo4yHbIe MATEPUAJIBI




KommereHn

Pesynbrarsl 00yueHus

Ne KM

10

13

15

20

21

22

23

24

YK-2

3HaeT: COBPEeMEHHBIC TEXHOJIOTUU
cOopa, 00paboTKH U TIepeaadn
N3MEPUTENLHONW MHPOPMAIIH, B
TOM YHCJIC CETEBBIC; TIPUHIIUIIBI
pa3pabOTKH TPOrPAaMMHOTO
oOecrieueHust 1JIst
N3MEPUTEITLHBIX CHCTEM Ha
OCHOBE MUKPOTIPOIIECCOPOB

YK-2

YMmeeT: pa3pabarbiBaTh
BCTPOSHHOTO MTPOTPAaMMHOE
oOecrieyeHue sl U3MEPEHHS
Pa3INYHBIX BEJINYHH;
00pabaThIBaTh MOJTy4YEeHHBIE
TaHHBIC U TIepe/1aBaTh
pe3yJIbTaThl HA CUCTEMBI
0TOOpaXeHUS WM XpPaHEHUs
MH(OpPMaIIH

YK-6

YMeEET: UCIOIb30BaTh MUPOBOM
OTIBIT MOAXO/0B K pa3paboTke
BCTPOEHHOTO MPOTPAMMHOIO
oOecrieueHus 1is
M3MEPUTENbHBIX CUCTEM;
(dbopMHpOBaTH HOBBIC 3HAHUS B
00JIaCTH MIPUHLUIIOB Pa3pabOTKH
MIPOTrPaMMHOTO OO0ECIICUEHUS

cDOHI[I)I OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO

HaxoasaTCs B

IIPUTOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS

@) OCHOBHas

MI'TY um. H. O. baymana, 2003. - 367 c. un.

aumepamypa.

1. Hsanoga, I. C. OObEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHE
VY4eO. 175 By30B IO HAIMIPABIEHUIO MOJATOT. JUIUIOMHP. CIEIIMATUCTOB
"Undpopmaruka u Beranci. texauka" I. C. MBanosa, T. H. Huuymkuna, E. K.
[lyraues; [lox pen. I. C. UBaHoBO#. - 2-€ u3a., nepepad. u aoi. - M.: U3narenascTBo

6) OononHumenbHas Iumepamypa:

He nipenycmorpena
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bopme
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M3/1aTeNIbCTBA DIIEKTPOHHO-OuOMMoTeynas cucrema. — URL:
Jlann https://e.lanbook.com/book/92562 (nata oOpareHus:
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Mams cuctema. — URL: https://e.lanbook.com/book/163862 (mara
oOpatuenusi: 24.02.2022).

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)

[Tepeyens ucnonap3yeMbIXx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHbI




OcHoBHOE 000pyIOBaHUE, CTEH b, MAKETHI, KOMITBIOTEPHASI TEXHHKA,

Bup 3anstuii Ne ayn.| mpemycTaHOBIEHHOE MPOrpaMMHOE oOecTieueHre, UCTIONIb3yeMOoe IS
pa3IMYHBIX BUOB 3aHATHHA
Jlexuuu 10T KOMITBIOTEP B BBIXO/IOM B MHTepHET
(A0T)
JlokymenT kamepa AverVision CP135; npoextop Epson EB-W12;
NpoeKIMOHHBIN 3kpaH Lumien Master Pikture 203x203; cuctemHslIit 6110k
NaGopatopusie  |537 Intel Core 15/DDR-IIT 4Gb/ Seagate 1Tb — 12 mt.; cucTeMHblit 6J101<'I‘ntel
ARSI (36) Core 17/DDR-III 8Gb/ Seagate 1 Tb — 1 wt; monutop LCD 19,5 Philips
203VS5LSB — 13 wt; JIunensust Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE anmnapaTHOe U MPOrpaMMHOE 00ecTiedeHre KOMITbIOTEPHOTO
KJlacca HE HIKE YKa3aHHOTO.
Jlabopatopusie  |[[IOT
LTI (JIOT) KOMIIBIOTEP, OTJIaJOYHbIE [LIaThI
JoxymenT kamepa AverVision CP135; npoekrop Epson EB-W12;
npoeKinoHHbIN dKpad Lumien Master Pikture 203x203; cuctemuslii 610k
537 Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 mt.; cucremnsrii 6ok Intel
3avet,iud.3auer (36) Core i17/DDR-III 8Gb/ Seagate 1 Tb — 1 mwt; monutop LCD 19,5 Philips
203V5LSB — 13 mit.; JIuten3us Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE armapaTHOe U MPOrpaMMHOE 00eCTIedeHNEe KOMITBIOTEPHOTO
KJIacca He HIKE YKa3aHHOTO.
JlokymenT kamepa AverVision CP135; npoextop Epson EB-W12;
npoeKiMoHHbIN dKpad Lumien Master Pikture 203x203; cuctemuslit 610k
CamoctosTensmas 537 Intel Core 15/DDR-III 4Gb/ Seagate 1Tb — 12 wt.; cuctemuslit 610k Intel
Core 17/DDR-III 8Gb/ Seagate 1Tb — 1 mt; morutop LCD 19,5 Philips
pabora crynenta [(30)

203VS5LSB — 13 mit.; JIuntersus Win Pro7 SP1 64 bit Russian 1pk DSP OEI
/ WM MHOE allapaTHOE W MPOrpaMMHOE 00eCTieueHne KOMITBIOTEPHOTO
KJIacca He HIDKE YKa3aHHOTO.




